nAPA3HT0J10rUX, 31, 4, 1997 


YAK 56.893.192.1 

B3AMMOOTHOUIEHHH KOKIHIUHH CRYPTOSPORIDIUM PARVUM 
(APICOMPLEXA: SPOROZOA) C KJIETKAMH HMMYHHO0 CHCTEMH 
X03HHHA-MJIEK0IIHTAK)mEr0 

© H. B. CBe^OBa 

B cbh3h c onnopiyHHCTHqecKHM xapaKTepoM 3a6ojieBaHHH, Bbi3biBaeMoro Crypto¬ 
sporidium parvum , BbiHCHeHHe Mecia B03MO)KHoro nepcHCTHpOBaHHH 3Toro napa3HTa 
npeflCTaBJineT cymecTBeHHbm HHTepec. IIpH 3JieKTpoHHO-MHKpocKonHqecKOM HCCJie^o- 
BaHHH Tomew h no^B3floniHOH khiiikh 3apa)KeHHbix C. parvum KpbicHT-cocyHKOB o6Ha- 
pyxceH MaccoBbiH bhxo^ b npocBeT KHineqHHKa HMMyHOKOMneieHTHbix kjictok 
xo3HHHa - 303Hho(J)hjiob, HeHTpo(})HJioB h MaKpo^aroB. OTMeqeHbi b npocBde KHineq- 
HHKa H OT^eJIbHbie JIHM<J)OIJHTbI. HMMyHOKOMneTeHTHbie KJieTKH (KpOMe jihm^ouhtob) 
MorjiH npH 3tom coaepacaTb $arocoMbi c pa3jmqHMMH 3H,aoreHHbiMH cTa^HHMH C. par¬ 
vum . B npocBde KHineqHHKa 6mjih o6HapyjKeHbi TaKHce MaKpo$arH 7 Ha noBepxHOCTH 
KOTopbix C. parvum o6pa30Bbmaji xapaKTepHbie jjjih aioro napa3HTa 3KdpauHTonjia3- 
MaTHqecKHe napa3HTO$opHbie BaKyoJiH. Ha noBepxHOCTH TaKHx MaKpo^aroB HaxojiH- 
JIHCb npaKTHqeCKH BCe CTaflHH pa3BHTHH KpHnTOCnOpHflHH. IIO-BHOTMOMy, napa3HT 
Mo^ceT He TOJibKo nepe^cHBaTb, ho h npeiepneBaTb noJiHMH uhkji CBoero pa3BHTHH 
b MaKpo^arax. O^HaKO mm noKa He o6HapyjKHjiH b lamina propria KHineqHbix bopchhok 
hh oflHoro MaKpo^ara, coaepacamero napa3HTa. He H3BecTHo TaKace h mccto 3apaHceHHH 
MaKpo^aroB. IIoaTOMy cnejiyeT c^enaTb bmboji o tom, mo nepeacHBaHHe C. parvumn 
b MaKpo^arax hbjihctch npHHimnHaJibHO bo3mojkhmm. 


B nocjie^Hee BpeMH KHineqHbie kokuhoth pojia Cryptosporidium CTaJiH H3Jiio6jieH- 
HblM oSteKTOM HCCJieflOBaHHH. IIpHqHHOH TOMy CJiyJKHT He TOJIbKO HeoSbiqHan 3KCTpa- 
UHTonjia3MaTHqecKaH JiOKaJiH3auHH sthx BHyipHKJieioqHbix napa3HTOB, nopaacaioiiuix 
SHTepOUHTbl TOHKOrO KHIIieqHHKa, HO H OTCyTCTBHe 3(J)(|)eKTHBHbIX MeTOflOB JieqeHHH 
KpHnTocnopHjjH03a. IIocJiejiHee ocoSeHHO Ba>KHo noTOMy, mo KpHnTocnopH,QH03 hbjih- 
eTCH onnopiyHHCTHqecKHM 3a6oJieBaHHeM h, cJieaoBaTeJibHO, cMepTeJibHo onaceH ejih 
SoJibHbix c pa3JiHqHMMH ^opMaMH HMMyHOfle^HijHTa, b tom racjie h CIIHfl. CymecT- 
ByeT JJOBOJIbHO MHOrO JjaHHMX 06 HMMyHHOH peaKUHH X03HHHa npH KpHnTOCnOpH" 
flH03e. Ohm OTfiOCHTCH TJiaBHMM 06pa30M K TyMOpaJIbHOMy OTBeTy HJIH K CTHMyJIHIJHH 
aHTHreHOM Cryptosporidium pa3MH0)KeHHH Tex hjih hhmx KJieToqHbix nonyjinijHH 
in vitro (Havashi, 1993; Aguirre e. a., 1994; Favennec e. a., 1995; Gomez Morales e. a., 
1995; Tiley e. a., 1995; Urban e. a., 1996). 06 OTBeTe KJieTOK HMMyHHOH chctcmm xo- 
3HHHa Ha KJieToqHOM h/hjih cydKJieToqHOM (yjibTpacTpyKTypHOM) ypoBHe hmciotch 
ramb oTpbiBoqHbie aaHHbie. B stom njiaHe Cryptosporidium H3yqaeTcn b paMKax KJie- 
TOqHOrO B3aHM0fleHCTBHH, HO JIHUIb CO CneUH^HqeCKHMH KJieTKaMH X03HHHa: npH 
KHmeqHOM KpHnTOcnopH^H03e - c 3HTepouHTaMH, npH jieroqHOM - c aJibBeoumaMH 
2-ro rana, b nomcax h MaTKe - c KJieTKaMH anHTeJiHH, HecyuuiMH Ha ^HCTaJibHOM 
KOHue MHKpOBOpCHHKH. TaKHM o6pa30M, hobmm no^xoflOM k H3yqeHHio napa3HT0- 
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X03HHHHLIX OTHOIIieHHH npH KpHnT0Cn0pH,ItH03e HBJIHeTCH BbIHCH6HH6 HX B3aHMO" 
OTHomeHHH c (JjaroixHTaMH hmmyhhoh chctcmli (rpaHynoitHTaMH h MaKpo<})araMH). 

B CBH3H C HaKOnHBUIHMHCH JtaHHblMH 0 TOM, mo KpHIIT0Cn0pHflH03 MOJKHO paC* 
CMaTpHBaxb KaK onnopTyHHCTHqecKyio mnJjeKitHio (OH), B03HHKaeT Bonpoc o cnoco6- 
HOCTH 3THX napa3HTOB K IiepCHCTHpOBaHHK), T. e. K ^JIHTeJItHOMy nepeHCHBaHHIO 
B OpraHH3Me X03HHHa, 6e3 nOTepH HHBa3HOHHbIX CBOHCTB. CnOCoSHOCTt K nepCHCTHpO- 
saHHK) H3B6CTHa y mhothx napa3HTOB, a cpejm B036y,qHTejieH OH np0T030HH0H npn- 
po;tbi 3toh cnocoSHOCTbio o6na;taeT, HanpHMep, itHCTOo6pa3yioma5i KOKiumnn Toxo¬ 
plasma gondii (Eeiiep, 1989). Y Toxoplasma gondii 3H;toreHHbie CTajtHH nepcHcrapyioT 
b (JjopMe TKaHeBbix uhct bo BHyipeHHHx opraHax KaK b npoMeacyionHOM, TaK h 
b oKOH^aTejibHOM xo3HeBax. Hjih TaKoro KHinenHoro K0KiumH03a, KaK KpmiTocnopH- 
OT03, o6pa30BaHHe uhct bo BHyipeHHHx opraHax xo3HHHa He HaGmojtaeTcn, h Bonpoc 
o MecTe h xapaKTepe nepcHCTHpoBaHHH 3H,itoreHHbix CTajtHH pa3BHTHH KpnnTocnopH- 
OTH RO CHX nop OCTaeTCH OTKpbITbIM. HanaTaH HaMH CepHH HCCJieaOBaHHH no B3aHMO* 
OTHOineHHK) KpHnTOCnopH^HH C <J)arOUHTaMH HMMyHHOH CHCTeMbI X03HHHa CJiyHCHT 
nepBbiM maroM k pemeHHio stoh npo6neMbi. 

B HMMyHHblH OTBeT npH KpHOTOCnopH^H03e BOBJieqeHbl KaK KJieTOTOblH, TaK H 
ryMopaJibHbiii MexaHH3Mbi. Ilpn KpHniocnopHjtH03e HaGmonaeTcn HH(J)HJibTpanHH 
lamina propria KHinenHbix bopchhok pa3JinqHbiMH HMMyHHbiMH KjieTKaMH: MaKpo<})a- 
raMH, JIHM^OUHTaMH, HeHTpO(J)HnaMH, 303HH0(J)HnaMH H njia3MaTH*ieCKHMH KjieTKaMH 

(Fayer, Ungar, 1986; Tzipori, 1988; Current, 1989; Martins, Guerrant, 1995). 

B KpOBH HMMyHOKOMneTeHTHbIX mojxeii, 6oJIbHbIX KpnnTOCnopHOT030M, SbICTpO 
noBbimaeTcn ypoBeHb IgM aHTHTen. KopoTKoacHByntHe MOJieKyjibi stfx aHTHTen neHTa- 
MepHbi (HMeiOT 5 aHTnreH-pacno3HaiomHx ynacncoB), mo no3BonneT hm a^^eKTHBHee 
CBH3bIBaTbCH C aHTHreHOM. KpOMe Toro, OHH He Cn0C06HbI CBH3bIBaTbCH C JIHM(J)OHfl- 
HbiMH KjieTKaMH, a CJieaoBaTejibHo, MoryT cnyacHTb TOJibKo ajih oncoHH3auHH h nocjie- 
nyiomero 3axBaia c})aroitHTaMH hjih KOMnjieMeHT-3aBHCHMoro JiH3Hca. YpoBeHb IgM 
cmuKaeTCH no hopmm b Teneroie 4 Mec. (Martins, Guerrant, 1995). no3^Hee no oTHome- 
HHK) K ypOBHK) IgM B03paCTaeT ypoBeHb IgG, HOpManH3yK)IItHHC5I B cpoK no 12 Mec. 
(Martins, Guerrant, 1995). IgG cnocoGHbi CBH3braaTbCH c jiHM^OH^HbiMH KjieTKaMH, h 
HaJiHqne sthx . aHTHTen CBHneienbCTByeT o (JjopMHpoBaHHH HMMyHononwecKOH 
naMHTH. 

B cbiBopoTKe SojibHbix KpHnTocnopHOT030M HaGjuonaeTCH TaKHce h noBbimeHHe 
ypoBHH IgA aHTHTen (Favennec e. a., 1995), HrpaiomHx BaacHyio ponb b ceKpeiopHOM 
HMMyHHTeie cnH3HCTbix o6ononeK. 

OcoSoro BHHMaHHH 3acnyjKHBaeT cooGmenne 06 o6Hapy)KeHHH Cryptosporidium 
b uHTonna3Me M-KneTOK (microfold cells), neacamnx b dnmemm nottBafloiiiHOH khuikh 
mopckhx cbhhok Ha.it IleHepoBbiMH SnnmKaMH (Marcial, Madara, 1986). H3bcctho, mo 
(JjyHKitHH 3thx CBoeo6pa3Hbix anHTennanbHbix KneTOK, nnmeHHbix mhkpobopchhok h 
Ha^eneHHbix noBbimeHHOH cnocoSHOCTbio k nHH0UHT03y, coctoht b coSnpaHHH aHTH- 
reHOB (b tom nncne h MHKpoopraHH3MOB) H3 npocBeia KHinenHHKa h npe3eHTaitHH hx 
nHM(J)oitHTaM (ropbimHHa, ^ara, 1990). 

y mojteH, nepeHecmnx KpHniocnopH^H03, noBbimaeicn ypoBeHb raMMa HHTep(J)e* 
poHa (INF-v) “ Moiitfioro HHjtyKTopa KneTonHoro HMMyHHoro OTBeTa (Gomez Morales 
e. a., 1995). HccneflOBaHHHMH mhothx aBTopoB noKa3aHO, mo Cryptosporidium He 
cnocoSeH noaaBnnTb HMMyHHblH otbct xo3HHHa unu H36eraTb ero (cm.: Current, 1989), 
t. e. KpHOTocnopn^HH He cnoco^Hbi k MoneKynnpHOH mhmhkphh (xapaKTepHOH, HanpH¬ 
Mep, jjnn TpHnaHocoMaTH.it) h k BbmeneHHio BemecTB, noflaBnniomHx pa3MHOJKeHHe 
HMMyHOKOMneTeHTHbIX KneTOK. O^HaKo ecTb aaHHbie h o bo3mojkhom nepcHCTHpoBa- 
hhh Cryptosporidium b cbh3h c onnopTyHHCTHnecKHM xapaKTepoM Bbi3bmaeMoro hm 
3a6oneBaHHH. IIoaTOMy itenbio ttaHHoro HccnettOBaHHH crano BbincHeHHe npHHitn- 
nnanbHOH bo3mojkhocth BbDKHBaHHH napa3HTa b (JjaroitHTax HMMyHHOH CHCTeMbi 
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X03HHHa, tJTO MOHCeT nOCJiyJKHTb OCHOBOH flJlH flaJIbHeHHIHX HCCJieflOBaHHH no BWHCHe- 
hhk) MecTa h xapaKTepa nepcncTHpoBaHHH KpHnTocnopHjjHH. 

MATEPHAJI H METOJXHKA 

KpbicHT-cocyHKOB b B03pacTe 7-10 cyT 3apa)KaJiH oouncTaMH Cryptosporidium par- 
vum , nojiyqeHHbiMH ot cnoHTaHHO 3apaJKeHHbix tcjiht. Oouhctm oraiuajin h kohuchtph- 
poBajin, Hcnojib3yn MeTojjHKy $jiOTauHH b npepbiBHCTOM rpajjHeHTe nnoTHOCTH nep- 
KOJiJia (Waldman e. a., 1986; Benep h ap., 1995). flo3a 3apaEceHHH cocraBJinjia 1-2 x 10 s 
oouhct Ha ojjHoro KpbiceHKa. Ha 4-e cyTKH nocne 3apaaceHHH Kycomcn 3apaxceHHOH 
TomeH h noflB3floniHOH KHiiiKH $HKCHpoBajiH b pacTBope, cojjepacameM 2.5 % TJiyTa- 
pajibjjenma h 2% napa^opMaJibjjenma Ha 0.1 M $oc(})aTHOM 6y(J)epe, jjo<|)HKCHpoBajiH 
B 1 %-HOM paCTBOpe 0s0 4 , 06e3B05KHBaJlH B CnHpTaX BO3paCTai0meH KOHUCHTpaiJHH H 
b okhch nponHjieHa h 3aJiHBajiH b anoH-apajmHT. YjibTpaTOHKHe cpe3bi nojiy^aJiH Ha 
yjibTpaTOMe LKB 200, OKpaniHBajiH ypamui-aueTaTOM h uHTpaTOM CBHHua no Pen- 
HOJibjjcy h npocMaTpHBajin npn noMoiun 3JieKTpoHHoro MHKpocKona JEM 7. Hjjchth- 
(J)HKaUHH HMMyHOKOMneTeHTHbIX KJieTOK npOBOflHJiaCb C HCnOJIb30BaHHeM TOJIbKO 
nHTOMOp^OJIOrHqeCKHX npH3HaKOB. 

PE3yJIbTATbI H OBCY3KJXEHHE 

IIpH 3JieKTpOHHO-MHKpOCKOnnqeCKOM HCCJiejJOBaHHH Ha6jHOJjaJiaCb BbICOKaH, flOXO- 
£5111#H JJO TOTaJIbHOH, HHTeHCHBHOCTb 3apaJKCHH5I C. parvum CJIH3HCTOH KHHie^HHKa 
KpbiceHKa. 3apaHceHHbiH anHTejiHH Tepnji peryjinpHoe CTpoeHHe, lamina propria KHineq- 
HblX BOPCHHOK 6bIJia HH(J)HJlbTpOBaHa MaKpO$araMH, HeHTpO^HJiaMH, 303HHO(J)HJiaMH, 
JIHM(J)OIJHTaMH H B MCHbllieH CTeneHH mia3MaTHqeCKHMH KJieTKaMH. Ho CaMbIM yjJHBH- 
TejibHbiM oKa3aJiocb npHcyTCTBHe HMMyHOKOMneTeHTHbix KJieTOK b npocBeTe Kuwev - 
HHKa (pnc. 1, 2; cm. bkji.). B npocBeTe KHinemiHKa BCTpe^iaJiHCb KaK CBoGojjHbie HMMy- 
HOKOMneTeHTHbie kjictkh, TaK h HMMyHOKOMneTeHTHbie kjictkh, coaepacamHe C. par¬ 
vum . IIpH 3tom napa3HT Mor HaxojjHTcn b uHTonjia3Me $arouHTOB jih6o BHyTpH (jjaro- 
comm, jih6o o6pa30Bbmaji Ha hx noBepxHOCTH THnn^Hyio jjjih Cryptosporidium 3KCTpa- 
HHTonjia3MaTHqecKyio napa3HTo$opHyio BaKyoJib (cm. TaSjnmy; pnc. 2). 

HMMyHOKOMneTeHTHbie KJICTKH X03HHHa, 

BCTpe^aioumecH b npocBeTe KHinemiHKa 3apaHceHHoro 
C. parvum KpbiceHKa h hx B3aHMooTHomeHHH 
c napa3HTOM 

Immunocompetent cells of the host occuring 
in the rat intestine infected with Cryptosporidium 
parvum and their relations with the parasite 
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Phc. 3. ToHKoe CTpoemie yqacTKa KOJiOHH3HpoBaHHoro C. parvum MaKpocJjara H3 npo- 

CBeTa KHiueqHHKa Kpbicemca. 

ME — MepoHT. 

OcTaJibHtie o6o3Ha^eHHH TaKHe ace, KaK Ha pnc, 1 h 2. 

Fig. 3. Fine structure of the macrophage infected with Cryptosporidium parvum taken from 

the rat intestine lumen. 


H 3 Ta6jiHubi BHflHO, ^to o6pa30BaHHe xapaKTepHOH rim Cryptosporidium 3KCTpauH- 
Tomia3MaTHqecKOH napa3HTocJjopHOH BaKyoJiH HaGjnojiaJiocb tojilko npn B3aHMOflencT- 
BHH 30HT0B C. parVUm C MaKpO(})araMH. B TO xce BpeMH B 303 HH 0 <JjHJiaX, HeHTpO(})HJiaX H 
name b MaKpocJjarax mojkho 6bijio BHjieTb 3H,noreHHbie CTajiHH pa3BHTHH 3Toro napa3ma 
BHyTpn cJjarocoM. 3ohtm h oouhctm - bo Bcex Bbiiiienepe*iHCJieHHbix cJjarouHTax h 
TOHKOCTeHHbie OOUHCTbl - TOJlbKO B 303 HH 0 (JjHJiaX H HeHTpOCjjHJiaX. 

BblXOfl HMMyHOKOMneTeHTHbIX KJieTOK X03HHHa B npOCBeT KHUie^HHKa MOJKHO 
06'bHCHHTb KaK pa3pbiBOM anHTejiHH BopcHHOK, TaK h cnoco6HocTbio MaKpocJjaroB 
BCTpaHBaTbcn b anHTejiHH KHiuKH. Pa3pbiB BopcHHOK qacro HaGjnojiaeTCH npn rnnep- 
HHBa3aHH C. parvum Ha CBeToonTH^ecKOM ypoBHe (Fayer, Ungar, 1986; Tzipori, 1988; 
Current, 1989). Mbi TaKxce qacro BHjieJiH TaKHe „jionHyBiiiHe” bopchhkh. Cnoco6HOCTb 
(JjarouHTOB 3axBaTbmaTb KpHnTocnopHjiHH b npocBeTe KHiiieraHKa npeacTaBJineTCH 
hoboh h o^ieHb HHTepecHOH ctopohoh napa3HT0“X03HHHHbix oTHomeHHH. Mojkho npea- 
CTaBHTb ce6e MexaHH3 M stoto (JjarouHTHpoBaHHH: oncoHH3HpoBaHHbie KHmerabiMH IgA 
aHTHTeJiaMH (hx BblfleJIHIOT njia3MaTHqeCKHe KJieTKH MHHJiaJIHH H KHine^HblX JIHMCjjOHfl- 
Hbix o6pa30BaHHn) napa3HTbi CTaHOBHTcn aocrynHbiMH ejih Bcex cnocoSHbix k cjjaro- 
UHT03y KJieTOK HMMyHHOH CHCTCMbl X03HHHa, KaKHe TOJlbKO CMOTyT npHHTH C HHMH 
b KOHTaKT, a TaK KaK pa3pbiB bopchhok KHiue^HHKa xapaKTepeH TOJibKo jijih rnnep- 
HHBa3HH, TO H MaCCOBblH BblXOfl HMMyHOKOMneTeHTHbIX KJieTOK B npOCBeT KHIUKH - 
HBJieHHe AOCTaTOTOO pejucoe. Eojiee HHTepecHa cnocoSHOCTb KpnnTocnopHjiHH o6pa30- 
BbrnaTb HopMaJibHbie napa3HTo<JjopHbie BaKyoJiH Ha MaKpocJjarax h, no-BHaHMOMy, 
npeTepneBaTb nojiHbiii uhkji pa3BHTHH b sthx KjieTKax. Ha noBepxHOCTH MaKpocJjaroB 
b npocBeTe KHmeraHKa Mbi HaGjnojiaJiH npaKTHqecKH Bee crajjHH )KH3HeHHoro uHKjia 
C. parvum - TpocJ)030HTbi, MepoHTbi, MaKporaMeTbi h oouhcth (pnc. 2, 3). Mojkho npea- 
nojioxcHTb, qTo Cryptosporidium , nojioGHo jipyrHM cnopoBHKaM, TaKHM KaK Toxoplasma 
hjih Plasmodium , cnocoSeH k nepexcHBaHHio hjih name k pa3MHoxceHHio b MaKpocJjarax 
(Beiiep, 1989). HoKa3aTejibCTBo 3Toro npejinojioxceHHH cMorno 6bi npojiHTb cbct Ha 
npoSneMy nepcncTHpoBaHHH Cryptosporidium , ojiHaKo hh ojiHoro MaKpocJjara, coaep- 




acamero napa 3 HTa, a lamina propria HaMH noKa He GbiJio oGHapyaceHO. He h 3 bcctho 

TaK)Ke h MecTO 3 apaaceHHH MaKpo$aroB KpHmocnopHflHHMH. 

IIojiyqeHHbie npejjBapHTejibHbie jjaHHbie no 3 BOJiHioT caenaTb Bbraoa o tom, mo 

nepe)KHBaHHe C. parvum b MaKpo$arax HBJineTcn npHHUHmiaJibHO B 03 M 0 HCHbiM. Hjih 

BbIHCHeHHH fleTaTOH STOTO HBJieHHH TpeGyiOTCH JjaJIbHeHIIIHe HCCJie^OBaHHH. 

PaGoTa BbinojiHeHa npn $HHaHCOBOH nojmepacKe POOH^koa npoeKTa 95-04-11068. 
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RELATIONSHIPS OF THE COCCIDIA CRYPTOSPORIDIUM PARVUM 
(APICOMPLEXA: SPOROZOA) WITH IMMUNE SYSTEM CELLS 
IN A MAMMALIAN HOST 

N. V. Svezhova 

Key words: Cryptosporidium parvum, mammalian host, immune system cells, macrophage. 

SUMMARY 

By means of an electron microscopic study of the intestine in young rats infected with 
Cryptosporidium parvum we observed a mass migration of immunocompetent cells of the 
host (eosynophils, neutrophils and macrophages) into the lumen of intestine. Some 
lymphocytes were also observed. Immunocompetent cells (except lymphocytes) included 
inside phagosomes with different endogenic states of C. parvum. Macrophages with typical 
extracytoplasmatic parasitophorous vacoules formed by C. parvum were also observed 
in the intestine lumen. Almost all stages of C. parvum could be observed on a surfface 
of such macrophages. However, we did not find in lamina propria of intestine villi 
any macrophages with parasites. The place of macrophages infection is unknown. We sug¬ 
gest that surviving of C. parvum in macrophages is principally possible. 



BK/ieuKa k ct. CeeKoea H. B. 



“i loll 



Phc. L HMMyHOKOMnexeHTHbie kjictkh b npocBeTe KHiiie^HHKa Kpucemca, 3apa^eH- 

Horo Cryptosporidium parvum. 

a — MaKpo4>arn h MaKporaMeTa; 6 — Majcpo^ar h jihm^ouht; e — HeftTpo<t)HJi; 6 — 6aKTepnn; Me — 
MaKporaMeTa Crypiospondium; 71 — jihmcJjouht; — MaKpocpar; TUI — ncesnonomiH, CP — cneuH<J)H- 
*iecKHe rpaHyjihi; — nnpo; ^/7 — nnepHbie JionacTH. 

Fig. 1. Immunocompetent cells in the intestine lumen of young rat infected with Crypto¬ 
sporidium parvum . 




Phc. 2. HMMyHOKOMneTeHTHMe kjictkh b npocBeie KHiue^HKa, coflepacaume h He 

coflepacamHe napa3HTOB. 

a — MaKpo4)ar; 6 — 303HHoci)HJi, coflepacaumtt b $arocoMax TOHKOCTeHHyio ooqncTy h 30HTaj e — 
KOji oh H3np ob aHHbift C. parvum MaKpo4)ar b npocBeTe KHine'iHHKa; A — aMHJioneKTHH; 3 — 30Ht; 
3J7 — 30Ha npHKpenjieHHH; M — mhtoxohaphh; MIKPB — MeM6paHa napa3HTo4)opHoft BaicyojiH; 00 — 
ooqHCTa; J70 — nHTaioma* opraHejuia; II<X>B — napa3HTo4)opHaH Baicyojib; TP — tpo4)030ht; d— 4>aro- 
coMa; UI3P — mepoxOBaTbitt 3Hfloruia3MaTH'iecKntt peTHKyxtyM; Xfi — xn pbiniico; cTpejiKH — MeM6paHa 

MaKpotfcara. 

OcTajibHbie o6o3Ha*ieHHtf TaKHe ace, Kaic Ha pnc. 1. 

Fig. 2. Immunocompetent cells in the intestine lumen with and without parasites. 





